We present calculations for the shear viscosity of the hot and dense quark-gluon plasma (QGP) using the partonic scattering cross sections as a function of temperature T and baryon chemical potential µB from the dynamical quasiparticle model (DQPM) that is matched to reproduce the equation of state of the partonic system above the deconfinement temperature Tc from lattice QCD. To this aim we calculate the collisional widths for the partonic degrees of freedom at finite T and µB in the time-like sector and conclude that the quasiparticle limit holds sufficiently well. Furthermore, the ratio of shear viscosity η over entropy density s, i.e. η/s, is evaluated using these collisional widths and are compared to lQCD calculations for µB = 0 as well. We find that the ratio η/s is in agreement with the results of calculations within the original DQPM on the basis of the Kubo formalism. Furthermore, there is only a very modest change of η/s with the baryon chemical µB as a function of the scaled temperature T /Tc(µB).
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Introduction
Transport coefficients of the hot and dense QGP are important ingridients for a fundamental description of medium properties. An exploration of temperature T and baryon chemical potential µ B dependences of transport coefficients will provide useful information for the hydrodynamical simulations of heavy-ion collisions (HICs). It has been found that the QGP, produced in the central regions of HICs at the Relativistic Heavy Ion Collider (RHIC), is a strongly interacting system. The experimantal data for elliptic flow can be well reproduced by hydrodynamical simulations with a small value of the shear viscosity over entropy density [1, 2] . Calculations in the vicinity to the deconfinement phase transition T c on the basis of perturbative QCD are notoriously difficult since the coupling rises in this region. In the strong interacting regime the methods of lattice gauge theories can be applied. Results from the lattice QCD calculations available only for µ B =0, so far the presence of a non-zero chemical potential µ B might affect the values of transport coefficients substantially. In light of these difficulties the evaluations of transport coefficients for a non-zero µ B are necessary. One can evaluate transport coefficients for a non-zero µ B within the effective approaches, which are found to match well the lQCD equation of state. We will present calculations for the shear viscosity within the DQPM for moderate values of µ B ≤ 450 MeV, where we assume that in this region the transition between the hadronic and the quark-gluon plasma phase is a smooth cross-over.
Dynamical quasiparticle model (DQPM)
We describe the QGP in equilibrium on the base of the dynamical quasiparticle model (DQPM), which is based on partonic propagators with sizable imaginary parts of the selfenergies incorporated [3] . Whereas the real part of the self-energies can be attributed to a dynamically generated mass (squared) the imaginary parts contain the information about the interaction rates in the system. Furthermore, the imaginary parts of the propagators define the spectral functions of the degrees of freedom which might show quasiparticle peaks. A further advantage of a propagator-based approach is that one can formulate a consistent thermodynamics [4] as well as a causal theory for non-equilibrium configurations on the basis of the Kadanoff-Baym equations. In order to explore the transport properties of a partonic system we have calculated the interaction rates using the partonic differential cross sections as a function of T and µ B , which are evaluated for the leading tree-level diagrams using the DQPM (cf. Appendices of Ref. [5] ). In the on-shell case (energies of the particles are taken to be E 2 = p 2 + M 2 with M being the pole mass) the interaction rate Γ on i is obtained as follows:
where d j is the degeneracy factor for spin and color (for quarks d q = 2 × N c and for gluons d g = 2 × (N 2 c − 1)), and with the shorthand notation f j = f j (E j , T, µ B ) for the Fermi and Bose distribution functions. In Eq. (1) and in all the following sections, the notation j=q,q,g includes the contribution from all possible partons which in our case are the gluons and the (anti-)quarks of three different flavors (u, d, s).
Shear viscosity of the hot and dense QGP
The starting point to evaluate viscosity coefficients for the partonic matter is the Kubo formalism [6] which was also used to calculate the viscosities within the PHSD in a box with periodic boundary conditions (cf. Ref. [7] ). We focus here on the calculation of the shear viscosity η based on Ref. [8] which reads:
where the notation f i (ω) = f i (ω, T, µ B ) is used again for the distribution functions, and ρ i denotes the spectral function of the partons, while d i stand for the degeneracy factors. We note that the derivative of the distribution function accounts for the Pauli-blocking (-) and Bose-enhancement (+) factors. Following Ref. [9] , we can evaluate the integral over ω = p 0 in Eq. (2) by using the residue theorem. When keeping only the leading order contribution in the width γ(T, µ B ) from the residue -evaluated at the poles of the spectral function ω i = ±Ẽ(p)±iγ -we finally obtain:
(3) which corresponds to the expression derived in the relaxation-time approximation (RTA) [10] by identifying the interaction rate Γ with 2γ as expected from transport theory in the quasiparticle limit [11] . We recall that γ is the width parameter in the parton propagator. The interaction rate Γ i (p i , T, µ B ) (inverse relaxation time) here is calculated microscopically using the differential cross sections for parton scattering as described in Section 2.
The actual results are displayed in Fig. 1 for the ratio of shear viscosity to entropy density η/s as a function of the scaled temperature T /T c for µ B = 0 in comparison to those from lattice QCD [13] . The solid green line (η Kubo (3) using the interaction rate Γ on calculated by the microscopic differential cross sections in the on-shell limit. We find that the ratios η/s do not differ very much and have a similar behavior as a function of temperature. The approximation (3) of the shear viscosity is found to be very close to the one from the Kubo formalism (2) indicating that the quasiparticle limit (γ ≪ M ) holds in the DQPM.
We note in passing that there is no strong variation with µ B for fixed T /T c (µ B ), however, the ratio increases slightly with µ B in the on-shell limit while it slightly drops with µ B in the Kubo formalism for the DQPM [5] . Accordingly, there is some model uncertainty when extracting the shear viscosity in the different approximations. 
